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ABSTRACT

Background: Long Covid-19 (LC) patients have substantial treatment and care needs, yet research has shown that the majority
of them experience healthcare access barriers. While qualitative studies indicate socio-economic and demographic access
inequalities among LC patients, quantitative evidence remains limited. This study aims to assess socio-economic inequalities in
healthcare access among LC patients in Austria, focusing on self-perceived barriers, facilitators and unmet healthcare needs.
Methods: Retrospective cross-sectional data were collected from adult LC patients through online and paper-based surveys (10-
12/2024), following a prior qualitative study. The survey assessed 47 barriers and 10 facilitators based on Levesque's ‘access to
care’ framework, along with unmet healthcare needs overall and related to general practitioner (GP), specialist and hospital
care. Overall barrier and facilitator scores were calculated. Inequalities related to gender, age, urbanicity, health-related
background through training/employment, complementary private health insurance, and economic situation were examined in
linear, logistic and ordered logistic regressions, controlling for clinical and demographic variables.

Results: Overall, 433 LC patients completed the survey. Participants living in urban areas, with complementary private health
insurance, or in a good economic situation reported fewer barriers, reflected in statistically significantly lower overall barrier
scores. Income-related inequalities emerged particularly in relation to barriers in GP care, including not being taken seriously,
attribution of symptoms to mental health conditions, burdensome costs, short consultation times, and limited availability of
telemedicine or home visits. Facilitator scores, in contrast, did not differ by socio-economic factors. Living in a rural area was
associated with a higher probability of unmet healthcare needs related to GP and specialist care. A poor economic situation was
associated with a higher probability of reporting unmet needs related to specialist and hospital care. No evidence of gender-
based inequalities was found.

Conclusions: Our findings reveal enhanced inequalities in LC healthcare access in an otherwise universal healthcare system.
Contrary to prior research, we find income-related inequalities in GP access. Future policy efforts in Austria should consider

Abbreviations: BACE, Barriers to Access to Care Evaluation scale; EU-SILC, EU Statistics on Income and Living Conditions; GP, general practitioner; LC, long Covid-19;
NICE, National Institute for Health and Care Excellence; OECD, Organisation for Economic Co-operation and Development; STROBE, Strengthening the Reporting of
Observational Studies in Epidemiology; WHO, World Health Organization.
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that central case management through GP care may not be the most optimal set-up, especially without improved information,

training, support and specialist referral opportunities.

Patient or Public Contribution: The design of the survey and the hypotheses on healthcare access barriers and facilitators

were directly informed by qualitative interviews from previous work with long Covid-19 (LC) patients, who shared their lived

experiences with diagnosis, treatment and navigating the healthcare system. Additionally, LC patients piloted the survey before

its launch and provided feedback. Representatives of patient LC groups and individual patients contributed to participant

recruitment by sharing study materials within their networks.

1 | Background

More than 2 years after the World Health Organization (WHO)
declared the end of the Covid-19 global health emergency in
May 2023 [1], the corresponding chronic condition, long Covid-
19 (LC), still poses a substantial challenge to health and social
systems globally. The precise prevalence of LC is difficult to
determine; however, even conservative estimates arrive at a
cumulative global incidence of 400 million in 2023 [2]. This
figure is particularly pressing as recent research finds that more
than two-thirds of working-age patients do not recover in
the second year of their disease [3]. With public and private
budgets under pressure due to slow economic recovery, the
medical costs and productivity losses due to LC also present an
urgent call to action for decision-makers [4, 5].

LC is characterised by a wide range of possible physical and
mental symptoms such as fatigue, neurocognitive dysfunctions
and impaired activity and functioning [6]. Expectedly, previous
research found that LC patients have an increased healthcare
utilisation and corresponding medical costs compared to those
without a LC diagnosis and to their pre-Covid-19 diagnosis
period [7-10]. International research points to not only the
severity of the acute Covid-19 illness being associated with
increased LC healthcare utilisation, but also socio-economic
and demographic factors such as higher age, female gender and
comorbidities [10, 11]. These associations are coherent with the
risk factors to develop LC in the first place, as research shows
similar associations and particularly increased LC risk to those
most deprived [12-14].

While the increased healthcare utilisation by LC patients might
imply that their increased needs are sufficiently catered for, the
opposite seems to be the case. Prior research finds increased
unmet healthcare needs in this patient population compared to
patients who did not develop LC after Covid-19 and those who
never tested positive for Covid-19 [15]. Moreover, exploratory
qualitative studies point to substantial difficulties and access
barriers encountered by LC patients in their efforts to obtain
appropriate care. This issue persists across health systems,
although the types of barriers described vary, partly depending
on the existence or absence of gatekeepers in the form of gen-
eral practitioners (GPs) [16-20]. Prior qualitative research also
indicates prevailing socio-economic and demographic differ-
ences in healthcare access barriers faced by LC patients [16].
However, to date, only one Dutch study has quantitatively
investigated these differences, identifying factors such as age
and education as affecting patients’ experiences [21]. Consid-
ering the long-standing policy priority to reduce inequalities
and achieve equal, universal access to healthcare internation-
ally, further research in this regard will help fill the existing

evidence gap and support the development of targeted policy
recommendations [22, 23].

The aim of this study is to examine socio-economic and demo-
graphic inequalities in healthcare access barriers, access facilitators
and unmet healthcare needs for LC in Austria. Drawing on a
mixed-methods research approach, we acknowledge the compar-
ative novelty of the LC condition in a research context and build
on the findings of a recently published qualitative study [16].
Specifically, we previously identified gender, age, urbanicity,
health-related background through training or employment,
complementary private health insurance, and economic situation
to potentially affect the healthcare access of LC patients [16]. In
this context, Austria presents an interesting case, given its theo-
retically nearly universal healthcare system with 99.9% statutory
health insurance coverage. At the same time, a growing private
(non-contracted) healthcare provider sector [24, 25] exists, with
approximately 38% of the population having complementary pri-
vate health insurance [25]. Generally, unmet healthcare needs are
low in Austria, and there is no GP gatekeeping to steer access to
specialist outpatient care [26-28]. Nevertheless, there is evidence
of some existing general socio-economic and demographic differ-
ences in healthcare utilisation and health outcomes [29-31].

2 | Methods

2.1 | Underlying Framework

The framework used in the qualitative first part of this research
[16] and subsequently also applied in the survey developed for this
study was established by Levesque et al. [32] and previously em-
ployed in other empirical quantitative research [33, 34]. The
framework conceptualises ‘access to care’ as a stepwise progres-
sion spanning from healthcare needs to healthcare consequences
across five dimensions at the interfaces of the involved process
steps. The framework includes both a health system and popula-
tion perspective, as each dimension is accompanied by a corre-
sponding ability as visualised in Figure 1. Barriers and facilitators
can occur at any of the dimensions, impeding or aiding
advancement to the next step. For example, a patient might be
able to perceive a need, seek care and reach it, but then end up not
utilising any services as they would not be covered by the patient's
health insurance. The direct costs in this case thus present a
barrier in the dimension of affordability [32].

2.2 | Survey Development and Data Collection

Using the ‘access to care’ framework [32], the previous quali-
tative study [16] identified potential barriers and facilitators to
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FIGURE1 |
Jean-Frederic Levesque.

healthcare access for LC patients in Austria, leading to the
development of a list of 47 barriers and 10 facilitators. Fur-
thermore, the qualitative study [16] identified six socio-
economic and demographic characteristics that may affect the
patient experience: gender, age, urbanicity, health-related
background, complementary private health insurance, and
economic situation. Health-related background was defined as
having knowledge of the medical field through training or
employment (e.g., nurses and veterinarians). Provided examples
for this question included paramedics or emergency medical
technicians, nurses or physicians and also related fields such as
veterinarians or pharmacists. The content of the survey for this
study was developed based on these findings. The unmet
healthcare needs assessment was based on the EU Statistics on
Income and Living Conditions (EU-SILC) [35], while relevant
research such as the Barriers to Access to Care Evaluation scale
(BACE) informed the question design [36-38]. Experienced
symptoms were assessed based on the questionnaire used in one
Austrian region for initial LC assessment [39], which was
refined based on expert feedback collected from Medical Uni-
versity of Vienna internal LC experts. The survey was success-
fully piloted with two LC patients.

The survey was conducted in German, both online via SoSci
Survey and paper-based. The study's scope was to recruit a

Access to healthcare framework by Levesque et al. [23]. Permission to use this conceptual visualisation was obtained from

nationwide Austrian sample of acute and recovered LC patients
of sufficient size to enable robust statistical analysis. Survey
details including the survey link were distributed via (i) the
patient support groups Long Covid Austria and Long COVID
und ME/CEFS Tirol, (ii) 64 physicians (both GPs and specialists)
recommended by LC patients on the Long Covid Austria website
[40], and (iii) 59 primary care centres to also reach patients who
might not be aware of the LC support groups. To ensure ano-
nymity, responses could not be linked to distribution channels.
At the time of the study, there were roughly 3400 members in
the Long Covid Austria patient support group on Facebook.
However, the overall achieved outreach of the distribution
effort across the three channels cannot be quantified.

The study followed a convenience sampling approach, so every
eligible person with access to the survey could participate.
Eligibility criteria included being at least 18 years of age, having
sufficient German language skills to participate in the survey,
experiencing either acute or recently recovered LC (within
3 months prior to the survey), and providing informed consent
to participate. The LC status was patient-reported, and no for-
mal diagnosis was required, as getting a formal diagnosis itself
could prove a barrier [16]. In the explanatory text of the
inclusion criteria, the LC definition by the UK's National
Institute for Health and Care Excellence (NICE) was provided
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for guidance [41]. To reduce participation burden, the survey
could be paused at any time. At the end of the survey, partici-
pants could opt to enter a lottery to win one of three 50€
vouchers. Data collection took place between October and
December 2024.

2.3 | Variables

The survey included sections on the participants' clinical
characteristics and socio-economic and demographic char-
acteristics, followed by a list of healthcare access barriers,
facilitators and unmet healthcare needs. The full survey is
provided in Supporting Material 1. Outcome variables included
perceptions of 47 barriers and 10 facilitators individually,
overall barrier and facilitator scores, and unmet healthcare
needs, both overall and separately for GP, specialist and hospital
care. Survey participants were asked to rate each barrier and
facilitator as either not applicable (e.g., if a hospital-related
barrier for someone who never visited a hospital for LC), no
problem/not helpful, minor problem/somewhat helpful or
major problem/very helpful. This question design was based on
the validated BACE instrument [36]; however, we added the
‘not applicable’ option. Overall barrier and facilitator scores
were calculated by scoring ‘not applicable’ and ‘no problem/not
helpful’ as zero, ‘minor problem/somewhat helpful’ as one and
‘major problem/very helpful’ as two, applied to each of the 47
individual barriers/10 facilitators, respectively. A higher barrier
score indicates a higher burden, while a higher facilitator score
reflects higher support. For unmet healthcare needs, partici-
pants were first asked whether they had ever incurred an unmet
healthcare need related to LC. In case they did, the following
questions asked for unmet healthcare needs regarding GP,
specialist and hospital care. In those questions, participants
were also asked to choose the most applicable of eight reasons
[35] or indicate no unmet healthcare needs. Included reasons
for unmet healthcare needs were financial reasons, waiting
times, no time due to personal or professional obligations,
insufficient accessibility, fear, wanting to wait for improved
condition, no knowledge of a good physician/hospital, or
other [35].

Explanatory variables of interest were gender, age, urbanicity,
health-related background, perceived household economic sit-
uation during LC, and complementary private health insurance.
Control variables included whether patients lived in a federal
state offering central LC care co-ordination, highest level of
education, migration background, relationship status and clin-
ical characteristics (disease onset, disease duration, number of
perceived severe LC symptoms, and prior chronic physical and
mental health conditions), which were found to be associated
with either healthcare access [42-46] or LC risk [47-51] in prior
research. Detailed definitions of all included variables are pro-
vided in Table 1.

2.4 | Analysis

The study sample characteristics were described using fre-
quencies and percentages. Linear, ordered logistic, and logistic
regressions were employed to assess socio-economic and
demographic inequalities, depending on the respective outcome

variable (Table 1). In the regressions of individual barriers/
facilitators, only those participants were included who had the
respective barrier/facilitator applicable to them. p values <0.05
were considered statistically significant.

Sensitivity analyses were conducted for the overall barrier/
facilitator burden. Not all investigated barriers/facilitators were
applicable to all participants; however, the calculated overall
barrier/facilitator scores do not account for this point. There-
fore, in the sensitivity analyses, the percentages of encountered
major barriers/very helpful facilitators out of the respective
applicable ones were additionally calculated and used as out-
come variables. Furthermore, we conducted sensitivity analyses
for the individual barriers and facilitators, in which we grouped
‘not applicable’ and ‘no problem’ together. Moreover, all
analyses were repeated, excluding respondents with a comple-
tion time below 10 min, assuming that these are potentially
hasty completions.

Data analysis was conducted using Stata 18 (StataCorp LLC,
Texas, the United States). The analysis included all participants
who completed the full survey based on a complete case anal-
ysis. The study was conducted and reported in accordance with
the STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) checklist for cross-sectional studies
[52], which is presented in Table SA1.

3 | Results

3.1 | Sample Characteristics

Overall, 558 people started the survey. Out of these, 70 indicated
that they did not fulfil the eligibility criteria, and 55 did not
complete the full survey, resulting in the final sample of 433 LC
patients. No differences in sample characteristics were observed
between participants who dropped out and those who finished
the survey. Average completion time was 18.2 min (SD 6.6) and
33 (7.6%) participants finished in less than 10 min.

Of the 433 participants, 84.1% (n = 364) were women, the mean
age was 43.0years (SD 11.0), 52.7% (n=228) resided in an
urban area, and 25.6% (n=111) had a complementary private
health insurance. Most participants reported LC onset in 2022
(43.2%), the mean duration of LC was 29.0 months (SD 12.1),
with 400 (92.4%) individuals with ongoing LC at the time of the
study compared to 33 (7.6%) who considered themselves re-
covered. The mean number of perceived severe symptoms was
5.9 (SD 2.4) out of 11. Detailed sample characteristics are pre-
sented in Table 2.

The descriptive results for each assessed barrier and facilitator
are shown in Tables 3 and 4.

3.2 | Barriers

The mean number of barriers perceived as minor or major
problem was 31.9 (SD 8.4) out of 47, and the mean barrier score
was 52.0 (SD 17.1) out of 94. We found that LC patients living in
rural areas and patients with a poor/very poor household eco-
nomic situation had significantly higher overall barrier scores.
By contrast, patients with complementary private health
insurance or with a good/very good household economic
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TABLE 2 | Sample characteristics (n = 433).
Frequency (%) Frequency (%)
Gender Urbanicity
Female 364 (84.1%) Urban 228 (52.7%)
Male 66 (15.2%) Rural 205 (47.3%)
Diverse 1 (0.2%) Health-related background
Do not want to answer 2 (0.5%) No health-related background 299 (69.1%)
Age Health-related background 134 (30.9%)
18-30 67 (15.5%) Education
31-40 118 (27.3%) Lower than A-levels 111 (26.1%)
41-50 124 (28.6%) A-levels 70 (16.5%)
51-60 108 (24.9%) Higher than A-levels 244 (57.4%)
older than 60 16 (3.7%) Other 8 (1.8%)
Federal state Central co-ordination
Burgenland 17 (3.9%) No central co-ordination available 322 (74.4%)
Carinthia 10 (2.3%) Central co-ordination available 111 (25.6%)
Lower Austria 57 (13.2%) Household economic situation during LC
Upper Austria 51 (11.8%) Good or very good 91 (21.2%)
Salzburg 19 (4.4%) Medium 162 (37.7%)
Styria 52 (12.0%) Bad or very bad 177 (41.2%)
Tyrol 92 (21.2%) Prior physical chronic conditions
Vorarlberg 19 (4.4%) No chronic conditions 288 (67.1%)
Vienna 116 (26.8%) Prior chronic condition(s) 141 (32.9%)

Migration background
No migration background 382 (88.2%)
49 (11.3%)

2 (0.5%)

Migration background

Do not want to answer
Complementary private health insurance

No complementary health insurance 319 (74.2%)
Complementary health insurance 111 (25.8%)
Relationship status

Alone 133 (30.7%)
300 (69.3%)

Total 433

In a relationship

Prior mental health conditions

No mental health issues 331 (78.4%)

Prior mental health issues 91 (21.6%)
Number of severe LC symptoms (SD) 5.86 (2.39)
Year of LC onset
2020 48 (11.2%)
2021 95 (22.2%)
2022 187 (43.8%)
2023 74 (17.3%)
2024 23 (5.4%)
LC duration at participation 29.0 (12.1)
in months (SD)

Total 433

situation had lower overall barrier scores. Detailed results are
presented in Tables 5 and SA2.

On an individual barrier level, we found inequalities along all
dimensions of the ‘access to care’ framework [32]. Some variables
of interest showed consistent association directions across barriers
(urbanicity, complementary private health insurance and eco-
nomic situation), while for other variables, the direction was
dependent on the individual barrier (age and health-related
background).

In line with the findings on the overall barrier score, living in a
rural area or having a disadvantaged economic situation increased
the odds of perceiving individual barriers as more problematic,
whereas having complementary insurance or an advantaged eco-
nomic situation reduced them. We find urbanicity to be

statistically significantly associated with six barriers, particularly
regarding the dimension Approachability, including available
information, and Availability and accommodation, including the
burden to travel to specialists and hospital outpatient clinics.
Notably, travelling to GPs was not affected by urbanicity.

Having complementary health insurance was a statistically
significant factor in reducing the burden for 10 barriers, mainly
related to specialist care, including not being taken seriously,
burdensome costs, difficulties in diagnosing and treating, and
having to resort to private (non-contracted) specialists due to a
lack of expertise in the public sector. However, having com-
plementary private health insurance was also significantly
associated with GPs having difficulties in diagnosing LC and
treating symptoms.
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TABLE 5 | Regression results for overall barrier and facilitator scores, as well as unmet healthcare needs.

Overall barrier score
coefficient [95% CI]

Independent variables

Overall facilitator score
coefficient [95% CI]

Overall unmet healthcare
needs odds ratio [95% CI]

Female gender —1.632
[—5.416, 2.152]

Aged 18-30 (base case)

Aged 31-40 0.577
[—3.854, 5.008]
Aged 41-50 0.230
[—4.069, 4.528]
Aged 51-60 —-2.015
[—-6.615, 2.584]
Older than 60 —7.605
[-15.87, 0.66]
Living in a rural area 3.005*
[0.061, 5.948]
Health-related background —1.680
[—4.678, 1.318]
Complementary health insurance *
The household economic situation o

is good or very good
Household economic situation medium (base case)

The household economic situation 5.871%**
is bad or very bad [2.715, 9.028]

N 387

—0.064 0.796
[—0.909, 0.78] [0.400, 1.584]
—0.280 0.568
[—1.269, 0.709] [0.251, 1.285]
—0.342 0.852
[—1.301, 0.618] [0.381, 1.905]
—0.716 0.658
[—1.743, 0.31] [0.279, 1.549]
1.642 0.548
[—0.202, 3.487] [0.134, 2.244]
0.394 1.786*
[—0.263, 1.051] [1.032, 3.091]
—0.067 1.366
[—0.736, 0.602] [0.780, 2.39]
0.375 0.933
[—0.334, 1.084] [0.527, 1.651]
—0.412 0.538

[—1.252, 0.428]

[0.287, 1.008]

—0.139 1.473
[—0.843, 0.566] [0.809, 2.684]
387 387

Note: Red numbers refer to adverse patient experiences, green to beneficial ones. Control variables included: Living in a federal state with central co-ordination services,
education, migration background, relationship status, prior physical or mental health conditions, number of perceived severe long Covid-19 (LC) symptoms, year of LC

onset and LC duration. **p value < 0.01; *p value < 0.05; **p value < 0.001.

Household economic situation proved to be the most prominent
association and was statistically significant for 29 out of 47
barriers. Patients’ economic situation was statistically signifi-
cantly associated with barriers regarding all levels of care and
particularly GPs. For GP care, associated barriers included not
being taken seriously, attribution of symptoms to mental health
conditions, burdensome costs, difficulties diagnosing and
treating LC, travel to the practice, and availability of tele-
medicine/home visits. For specialist care, burdensome costs and
insufficient consultation duration were associated with the
economic situation. Ultimately, for hospital care, consultation
duration was statistically significant, as was closure of LC out-
patient clinics prior to completion/start of treatment.

Higher age was statistically significantly associated with per-
ceiving four barriers as less problematic and five barriers as
more problematic. Older participants were less likely to report
difficulties travelling to a GP or specialists’ difficulties with
symptom treatment. However, they were more likely to report
GP and specialist difficulties in diagnosing LC and not being
taken seriously in a professional environment.

A health-related background was advantageous regarding
four barriers, but also problematic in two. Among others, not
knowing one's way around the health system was signifi-
cantly less of a burden to those with a health-related back-
ground, as were adjustment difficulties by friends and family.
In a professional context, however, it increased participants’

problems regarding adjustment difficulties and being allowed
to work part-time. Detailed results are depicted in Tables 6
and SA3.

Results of all conducted sensitivity analyses were in line with
the main analysis presented above.

3.3 | Facilitators

The mean facilitator score was 7.6 (SD 3.0) out of 20. We did not
find any statistically significant differences by socio-economic
and demographic characteristics in the overall facilitator score.
By contrast, there were differences when looking at individual
facilitators. Individuals aged 51-60, that is, being in a working
age but close to retirement, were, among others, less likely to
perceive their social environment and telemedicine as helpful
compared to the base group aged 18-30. Conversely, LC pa-
tients older than 60 were more likely to perceive their profes-
sional environment as understanding, compared to the younger
age group. Lastly, individuals with complementary private
health insurance and a good economic situation were more
likely to perceive their specialists and GPs encouraging their
perception of the illness as helpful. Detailed results are pre-
sented in Tables 7 and SA4.

Results of all conducted sensitivity analyses were in line with
the main analysis presented above.
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I had difficulties
obtaining a private
disability pension

There is no diagnostic test/
blood count that enables a
clear, objective long Covid-19
diagnosis

biomarker via, for example, a

Appropriateness (II/II)
My professional environment
had difficulties adapting to
my long Covid-19 limitations

Friends and family had
my long Covid-19
limitations

difficulties adjusting to

during reintegration

I had difficulties being
allowed to work part-time

(Continued)

TABLE 6

0.663 [0.387, 1.137]

1.887* [1.099, 3.24]
1.056 [0.617, 1.806]

2.672* [1.205, 5.926]
1.158 [0.496, 2.703]

0.798 [0.292, 2.179]

Health-related background

0.632 [0.360, 1.111]

1.411 [0.884, 2.252]
0.719 [0.412, 1.252]

Complementary health insurance

0.802 [0.413, 1.557]

sk

The household economic
situation is good or

very good

Household economic situation medium (base case)

0.903 [0.500, 1.633]

1.088 [0.624, 1.899]

1.503 [0.942, 2.399]

1.885 [0.840, 4.231]

The household economic

situation is bad or very bad

58

373

297

382

141

Note: Red numbers refer to adverse patient experiences, green to beneficial ones. Control variables included: Living in a federal state with central co-ordination services, education, migration background, relationship status, prior

physical or mental health conditions, number of perceived severe long Covid-19 (LC) symptoms, year of LC onset, and LC duration.

*p value < 0.05; **p value < 0.01; ***p value < 0.001.

3.4 | Unmet Healthcare Needs

Overall, 72.3% (n =313) of the surveyed LC patients reported
having unmet healthcare needs, with 56.1% (n =243), 70.2%
(n=304) and 59.8% (n = 259) reporting unmet healthcare needs
for GPs, specialists and hospitals, respectively. The most com-
monly reported reasons with regard to GP care included not
knowing a good GP (21.2% of participants) and geographic
distance (13.4%). For specialists, costs were the main reason
(25.2%), followed by the inability to identify a suitable specialist
(12.5%) and waiting times for an appointment (11.8%). Lastly,
with regard to hospital care, the main reasons included not
knowing a suitable hospital (23.1%), waiting times (12.5%) and
distance (10.6%). Detailed descriptive results can be found in
Tables 8 and SAS.

Looking at the socio-economic and demographic differences in
unmet healthcare needs, we find patients living in rural areas to
be statistically significantly more likely to experience unmet
needs regarding LC overall, irrespective of the service providers
(GP, specialist and hospital). This also holds true in the detailed
analyses for GP and specialist unmet needs. Moreover, in-
dividuals older than 60 were significantly less likely to experi-
ence GP-related unmet needs and individuals in a good
economic situation were less likely to do so for specialist and
hospital care. Lastly, a health-related background was a dis-
advantage regarding hospital unmet needs. Detailed results are
presented in Table 9.

4 | Discussion

This study provides a comprehensive quantitative assessment of
socio-economic and demographic inequalities in healthcare
access for LC patients in Austria. As part of a sequential ex-
ploratory mixed-methods research effort, it builds on the find-
ings of a prior qualitative study [16] and investigates barriers
and facilitators to healthcare access as well as unmet healthcare
needs. We find the overall barrier burden to be higher for in-
dividuals living in rural areas, those who do not have comple-
mentary private health insurance and those who are in a
disadvantaged economic situation. These inequalities also pre-
vail when investigating the 47 barriers individually, particularly
regarding the availability and affordability of required health
and social care services. The associations of urbanicity, com-
plementary insurance and economic situation with the barriers
were found to be consistent in direction. However, age and
health-related background through training or employment
(e.g., nurses and veterinarians) were found to be connected to a
higher or lower burden, depending on the individual barrier.
Overall facilitator support, by contrast, did not differ by socio-
economic or demographic factors. At the same time, individual
facilitator-level variables such as age, complementary insurance
and economic situation were statistically significantly associ-
ated with certain facilitators. Ultimately, we find that those
living in rural areas were more likely to incur unmet healthcare
needs regarding GP and specialist care. Being in a good eco-
nomic situation reduced the respective probabilities for unmet
specialist and hospital care needs.

Comparing our results with the socio-economic and demo-
graphic characteristics initially identified in the previous qual-
itative study [16], age, urbanicity, health-related background,
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complementary private health insurance and economic situa-
tion were found to be statistically significantly associated with
healthcare access barriers. Contrary to the preceding findings
[16], gender was not associated with access to healthcare.
Considering the clear indication of gender-based stigma emer-
ging in the qualitative study, one potential explanation could be
that both men and women in the quantitative study en-
countered the same barriers, for example, not being taken
seriously by healthcare professionals. While this may have been
the case for different reasons, such a difference might not have
shown up in the quantitative study, as the questions did not
include specific gender-relevant aspects.

Telemedicine facilitated
my treatment
1.405 [0.743, 2.654]
0.677 [0.342, 1.339]
1.391 [0.694, 2.787]
0.652 [0.272, 1.565]
0.830 [0.422, 1.631]
184

In the international context, our finding is in line with the only
other quantitative study on LC access barriers and related
inequalities from the Netherlands [21], which also does not
report any gender differences in overall barrier burden. At the
same time, on an individual barrier level, Brus et al. find
women to be more likely to have problems with feeling
uncomfortable asking for help, costs, reimbursements and
eligibility of treatments, while men were more likely to en-
counter issues with availability and expertise of support. Brus
et al. [21] find lower education and younger age to be associated
with fewer encountered barriers overall, which is also in con-
trast to this study. Our findings on urbanicity are in line with
international evidence identifying insufficient service availa-
bility in rural areas [53, 54]. Similarly, in the Austrian context,
the Organisation for Economic Co-operation and Development
(OECD) [55] highlights the far higher physician density in
Vienna compared to the other federal states. Yet, satisfaction
with the health system did not differ by urbanicity but rather
was found to be higher among those better educated and
men [56].

Facilitators (II/II)
Doctors offered to shorten
waiting times through
private co-payments
1.351 [0.340, 5.370]
1.459 [0.305, 6.981]
2.714 [0.635, 11.612]
6.574 [0.654, 66.08]
0.678 [0.142, 3.243]

72

In terms of the financial factor highlighted in this study,
income-related inequalities in healthcare access are well-known
internationally, although they vary significantly between
countries and health systems [55]. We found income inequali-
ties particularly in GP-related barriers, as well as specialist and
hospital unmet healthcare needs. This result is in stark contrast
to prior research on Austria, which finds no significant
inequalities in the probability of seeing a GP, while pro-rich
inequalities prevail for specialist visits [57, 58]. Our study,
however, also identified income inequalities regarding barriers
involving GPs, such as not being taken seriously by the GP, the
GP not taking enough time for the consultation, and a lack of
telemedicine or home visit options and diagnosis and treatment.
Moreover, individuals in a good economic situation were more
likely to perceive their GP's encouragement as helpful. Income-
related inequalities in GP care are particularly relevant in the
case of LC, as the Austrian patient pathway is centred around
GPs conducting the initial assessment and coordinating further
diagnostics and treatment [59, 60].

Doctors offered to shorten
waiting times by switching to a
private practice
1.238 [0.492, 3.113]

0.819 [0.290, 2.318]

1.622 [0.620, 4.246]

1.415 [0.417, 4.793]

1.858 [0.691, 4.993]

103

Our results contribute to the currently limited, yet growing
body of research on inequalities in LC healthcare access and
thereby complement non-LC inequalities research. We, more-
over, incorporate novel perspectives based on the underlying
exploratory study [16], such as assessing the role of health-
related background. LC healthcare access by medical personnel
has been qualitatively researched, identifying the corresponding
advantages, such as medical knowledge and connections, but
also the disadvantages, including not being taken seriously [61].

(Continued)
Health-related background
Complementary health insurance
The household economic
situation is good or very good
The household economic
situation is bad or very bad

Living in a rural area
Household economic situation medium (base case)

Note: Red numbers refer to adverse patient experiences, green to beneficial ones; N varies by facilitator as only applicable participants are included in the analysis. Control variables included: Living in a federal state with central co-

ordination services, education, migration background, relationship status, prior physical or mental health conditions, number of perceived severe long Covid-19 (LC) symptoms, year of LC onset, and LC duration.

*p value < 0.05; **p value < 0.01; ***p value < 0.001.

TABLE 7
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TABLE 8 | Unmet healthcare needs by healthcare service provider and reason.

Overall n (%)

GP n (%)

Specialist n (%)

Hospital n (%)

No unmet healthcare needs 120 (27.7%)

Unmet healthcare needs for any reason 313 (72.3%)

190 (43.9%)
243 (56.1%)

129 (29.8%)
304 (70.2%)

174 (40.2%)
259 (59.8%)

Financial reasons 32 (7.4%) 109 (25.2%) 10 (2.3%)
Long waiting times 22 (5.1%) 51 (11.8%) 54 (12.5%)
No time (due to professional or caring 2 (0.5%) 2 (0.5%) 2 (0.5%)
responsibilities)
Distance 58 (13.4%) 73 (16.9%) 46 (10.6%)
Fear 8 (1.8%) 4 (0.9%) 19 (4.4%)
Desire to wait and see if the problem improves by 17 (3.9%) 10 (2.3%) 13 (3.0%)
itself
No known suitable provider 92 (21.2%) 54 (12.5%) 100 (23.1%)
Other 12 (2.8%) 1 (0.2%) 15 (3.5%)
Total 433 433 433 433
TABLE 9 | Regression results for individual unmet healthcare needs for adult long Covid-19 patients in Austria.
Unmet healthcare needs
GP Specialist Hospital

Independent variables
Female gender
Aged 18-30 (base case)
Aged 31-40
Aged 41-50
Aged 51-60
Older than 60
Living in a rural area
Health-related background
Complementary health insurance
Household economic situation good or very good
Household economic situation medium (base case)
Household economic situation bad or very bad
N

Odds ratio [95% CI]
0.761 [0.411, 1.408]

0.571 [0.282, 1.158]
0.808 [0.406, 1.609]
0.751 [0.358, 1.575]
*
1.708* [1.063, 2.747]
0.938 [0.581, 1.516]
0.634 [0.382, 1.053]
0.611 [0.337, 1.107]

1.264 [0.764, 2.090]
387

Odds ratio [95% CI]
0.733 [0.367, 1.462]

0.504 [0.222, 1.143]
0.723 [0.323, 1.614]
0.530 [0.225, 1.249]
0.257 [0.060, 1.104]
1.788* [1.038, 3.078]
1.331 [0.768, 2.307]
0.782 [0.446, 1.368]

*

1.615 [0.894, 2.918]
387

Odds ratio [95% CI]
0.765 [0.404, 1.446]

0.527 [0.253, 1.097]
0.684 [0.334, 1.398]
0.651 [0.302, 1.403]
0.743 [0.184, 3.006]
1.460 [0.895, 2.381]
1.677* [1.014, 2.771]
0.837 [0.496, 1.414]

*

1.193 [0.708, 2.010]
387

Notes: Red numbers refer to adverse patient experiences, green to beneficial ones. Control variables included: Living in a federal state with central co-ordination services,
education, migration background, relationship status, prior physical or mental health conditions, number of perceived severe long Covid-19 (LC) symptoms, year of LC

onset, and LC duration. **p value < 0.01, ***p value < 0.001; *p value < 0.05.

Our study reflects these findings as well as healthcare access
barriers to physicians emphasised in non-LC research and
connected to the respective professional environment, such as
cultural issues [62].

4.1 | Limitations and Strengths

This study has several limitations. First, as we are the first to
provide a comprehensive characterisation of the Austrian LC
population based on a convenience sample, no inferences on
the representativeness of the patient sample can be made, em-
phasising the need for a national LC register. Second, due to the
convenience sampling approach via intermediaries such as

patient support groups and physicians, we do not know the
response rate to our survey. Our sample, consequently, could be
subject to non-response and/or selection bias. Individuals of
lower socio-economic status have previously been found to be
less likely to participate in surveys [63], which could be
reflected in the above-average share of highly educated in-
dividuals in our sample (57% above A-levels compared to 21%
[64] in the overall Austrian population). Our results thus
potentially underestimate the true extent of LC healthcare
access obstruction. Furthermore, our survey was limited to in-
dividuals with sufficient German language skills, which could
limit the response of individuals with a migration background.
Moreover, our sample is predominantly female, which, how-
ever, also reflects a higher LC prevalence among women [2].
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Third, we included both active and recovered, self-identified LC
patients, potentially leading to recall or recruiting bias. How-
ever, the LC definition by the NICE was provided to partici-
pants for guidance in the respective explanatory text [41].
Fourth, due to the cross-sectional design of this research, no
inferences about causality can be made. Ultimately, we had to
strike a balance in the necessary level of detail in translating our
previous qualitative findings into a survey, while aiming to
minimise the participant burden. Consequently, we were
unable to explore in detail why patients, for example, felt like
they were not being taken seriously by physicians, which could
explain the absence of any gender-based inequalities in our
findings.

The study has two main strengths that enabled us to research
inequalities in LC healthcare access. First, we provide a com-
prehensive characterisation of healthcare access by LC patients
in a universal healthcare system. We investigate not only en-
countered barriers but also facilitators, as well as the unmet
healthcare needs. To the best of our knowledge, this is the first
study to do so, providing unique insights by combining the
process of accessing care with the ultimate outcome: unmet
needs. This process-wise approach is essential as simply
assessing unmet needs or utilisation may overlook patients who
have overcome barriers. However, overcoming barriers is
important, as the effort required to do so may negatively impact
recovery and is subject to the identified inequalities, which
therefore should be considered in policy recommendations to
improve outcomes. Second, we accommodate the novelty of LC
as a condition and its associated care pathways by building on
an exploratory qualitative study. This approach allowed us to
design our survey bottom-up and tailored to the realities of LC
patients. In terms of patient involvement and engagement, pa-
tients helped shape the research question and were directly
involved in the design of the survey. Consequently, we were
able to assess inequalities connected to six identified socio-
economic and demographic characteristics along 47 barriers
and 10 facilitators, for example, using health-related back-
ground as a variable of interest rather than education as iden-
tified and discussed previously [16]. Future patient involvement
and engagement, however, should be extended to include the
discussion of the results with patients, for example, to further
improve interpretation, relevance and impact of the findings.

4.2 | Policy and Research Implications

Our results bear important policy and research implications
to reduce prevailing inequalities in LC care. The availability
of services in rural areas, particularly targeted LC services,
should be improved. This could be complemented by tele-
medicine or home visit offerings to ensure sufficient spe-
cialist coverage, especially given the often reduced mobility
of LC patients. In this context, it is important that tele-
consultations are taken seriously by expert assessors and are
adequately reflected in respective reports, for example, for
pension funds. Mobile specialised LC clinics could be a
promising approach for the start in this regard, as they are
currently being tested in a German federal state [65, 66].
Moreover, the availability of appropriate services covered by
statutory health insurance should be improved to address the
income-related inequalities highlighted in this study. This is

particularly pressing regarding GP care, and future policy
efforts in Austria should consider that central case manage-
ment by GPs may not be the most optimal set-up after all,
especially not without improved information, training, sup-
port and specialist referral opportunities. The latter issue was
also highlighted in a previous Austrian study on the LC ex-
periences of GPs [67].

Reducing inequalities has the potential to contribute to con-
taining healthcare spending amid increasing life expectancy
and strained public finances [68] and is imperative in light of
the equality principle outlined in the Austrian health targets
[69]. Further research is needed on the role of gender-based
inequalities, while the establishment of a national LC register
poses both policy and research implications. Additionally, the
underlying mechanisms of the income-related inequalities in
GP access should be further investigated. Our findings may also
be applicable to other chronic diseases characterised by heter-
ogeneous and fluctuating symptoms.

5 | Conclusions

This study identified substantial socio-economic and demo-
graphic inequalities in LC healthcare access in Austria. Our
findings particularly contribute to research as we identified
income-related inequalities, particularly regarding GP care,
contrasting prior non-LC research. This study, hence, provides a
call to action regarding the currently central role of GPs in LC
care and how to adequately support them. Moreover, the
improvement of the availability of services in rural areas and of
offerings covered by statutory health insurance in both rural
and urban areas are the main policy implications.
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